DSF analysis of three lengths of peptide-fragment chimeras binding to MTIP. T m values of complexes are quoted as mean ± standard deviation (n = 6), and the difference between the chimera and the acetylated control noted in each case. 
Synthetic details
All chemicals and solvents were obtained from chemical suppliers (Sigma Aldrich, VWR International, Fisher Scientific) and used without further purification. Unless otherwise noted, all reaction mixtures were magnetically stirred in oven-dried glassware. External bath temperatures were used to record all reaction mixture temperatures. Water sensitive reactions were performed in dry solvents. Reactions that required an inert atmosphere were carried out under nitrogen gas (N 2 ). Ultrapure water was obtained from a MilliQ ® Millipore water purification system. To remove water, compounds were lyophilized with an Alpha 2-4 LD Plus freeze-dryer (Christ).
NMR spectra of the small molecules were recorded in 5 mm tubes on a Bruker AM-400 spectrometer in deuterated solvents at room temperature. The spectra were referenced to the solvent residual peak. Chemical shifts are given as δ values in ppm (parts per million) and coupling constants for 1 H NMR are assigned in Hz, if possible. The following abbreviations are used to explain the multiplicities: s = singlet, d = doublet, t = triplet, q = quartet, m = multiplet, br = broad.
Analytical and semi-preparative LC-MS used various gradients of MeOH:H 2 O over 18 min; the solvents were degassed and supplemented with 0.1% formic acid prior to use. The LC-MS platform consisted of a Waters RP-HPLC system (Waters 2767 autosampler for sample injection and collection; Waters 515 HPLC pump to deliver the mobile phase to the source; XBridge C 18 columns with dimensions 4.6 mm x 100 mm for analytical runs and 19 mm x 100 mm for preparative runs) coupled to a Waters 3100 mass spectrometer (with ESI in positive and negative modes) and a Waters 2998 Photodiode Array (with detection between 200-600 nm).
Low resolution mass analysis and purification was performed using a Waters LC-MS platform consisting of a Waters RP-HPLC system (Waters 2767 autosampler for sample injection and collection; Waters 515 HPLC pump to deliver the mobile phase to the source; XBridge C 18 columns with dimensions 4.6 mm x 100 mm for analytical runs and 19 mm x 100 mm for preparative runs) coupled to a Waters 3100 mass spectrometer (with ESI in positive and negative modes) and a Waters 2998 Photodiode Array (with detection between 200-600 nm). High resolution mass spectrometry (HRMS) was performed on an AUTOSPEC P673 spectrometer by electrospray ionization.
Solid-phase peptide synthesis was carried out on a ResPep SL automated multiple peptide synthesizer from Intavis. All Fmoc-protected amino acids, resins, coupling reagents and solvents were purchased from Merck Chemicals. Peptide mass spectrometric characterization was carried out using the Waters LC-MS system described above.
Synthesis of fragment derivatives 8b-8d
The routes to fragment derivatives 8b-8d are summarized in Scheme S1.
Scheme S1 Synthesis of 8b, 8c and 8d. a) (bisdimethylamino)methane (1.1 eq.), AcOH, r.t., 18 h; b) N-Boc-bromoethylamine (1.1 eq.), K 2 CO 3 (1.1 eq.), DMF .), r.t., 24 h; c) HCl (1 M in Et 2 O), r.t., 2 h; d) N-Boc-glycine (1.0 eq.), DIPEA (1.1 eq.), PyBOP (1.1 eq.), CH 2 Cl 2 , r.t., 4 h; e) HCl (1 M in Et 2 O), r.t., 12 h.
5-(Dimethylaminomethyl)furfuryl alcohol (8b)
To a stirred solution of (bisdimethylamino)methane (560 mg, 5.50 mmol, 1.1 eq.) in AcOH (1 mL) was added dropwise a solution of furan-2-ylmethanol (S1, 480 mg, 5.00 mmol, 1.0 eq.) in AcOH (5 mL) at 10 °C. The mixture was stirred at room temperature for 18 h and another portion of (bisdimethylamino)methane (50.0 mg, 0.480 mmol, 0.1 eq.) was added. After 20 h AcOH was removed in vacuo. Ice was added to the residue, followed by addition of aqueous NaOH (40% w/v) until the pH of the reaction mixture was greater than 7. The mixture was extracted with EtOAc (3 x 20 mL) and the combined organic layers were washed with saturated aqueous NaCl (30 mL) dried over Na 2 SO 4 and concentrated in vacuo to afford 5-(Dimethylaminomethyl)furfuryl alcohol (8b, 760 g, 4.89 mmol, 89% yield) as a brown viscous oil. 
N-Boc-2-((furan-2-ylmethyl)thio)ethanamine (S3)
2-Furylmethanethiol (S2, 100 mg, 0.876 mmol, 1.0 eq.) and N-Boc-bromoethylamine (216 mg, 0.964 mmol, 1.1 eq.) were dissolved in DMF (4 mL) and K 2 CO 3 (133 mg, 0.964 mmol, 1.1 eq.) was added. The reaction was stirred for 24 h at room temperature; afterwards the organic layer was washed with saturated aqueous NaHCO 3 (2 x 10 mL) and dried over Na 2 SO 4 . The solvents were removed under reduced pressure and the residue was purified by flash column chromatography (hexanes:EtOAc = 9:1) to yield N-Boc-2-((furan-2-ylmethyl)thio)ethanamine (S3, 56.9 mg, 0.221 mmol, 19% yield). 
HRMS

2-Amino-N-(furan-2-ylmethyl)acetamide (8d)
Boc-protected amine S5 (200 mg, 0.787 mmol) was dissolved in Et 2 O (2 mL) and upon addition of HCl (2 M in Et 2 O, 2 mL). ), a white precipitate was formed after stirring for 12 h at room temperature,, which was filtered and washed with cold Et 2 O. The crude product was dissolved in water (1 mL) and purified by preparative LC-MS to yield 2-amino-N-(furan-2-ylmethyl)acetamide (8d, 78.1 mg, 0.507 mmol, 64% yield). 
13
C NMR (101 MHz, MeOD): δ=166.96, 152.37, 143.57, 111.53, 108.55, 41.74, 37.30 
Synthesis of peptide-fragment chimeras and controls
Synthesis of fragment derivative 8e
The route to fragment derivative 8e is summarized in Scheme S2.
Scheme S2 Synthesis of 8e. a) 2-Aminoethanethiol.HCl (1.1 eq.), K 2 CO 3 (2.2 eq), DMF, r.t., 12 h; b) Boc 2 O (1.0 eq.), NEt 3 (2.0 eq.), CH 2 Cl 2 , r.t.,12 h; c) NaOH (2.0 eq.), MeOH, 60 °C, 4 h.
Ethyl-5-(((2-aminoethyl)thio)methyl)furan-2-carboxylate (S7)
2-Aminoethanethiol.HCl (662 mg, 5.83 mmol, 1.1 eq.) was dissolved in dry DMF (4 mL) and K 2 CO 3 (1.63 g, 11.7 mmol, 2.2 eq.) was added at 0 °C. After 20 min, ethyl-5-(chloromethyl)-2-furoate (S6, 1.00 g, 5.30 mmol, 1.0 eq.) was added and the reaction was allowed to warm to room temperature. After 12 h, the solvent was removed under reduced pressure and the residue was dissolved in EtOAc (15 mL). The organic layer was washed with water (15 mL) and the aqueous layer was extracted with EtOAc (2 x 20 mL); afterwards the organic layers were combined and the solvent was removed in vacuo. This procedure was repeated three times. After the last extraction, the combined organic layers were dried over Na 2 SO 4 and concentrated in vacuo to afford ethyl-5-(((2-aminoethyl)thio)methyl)furan-2-carboxylate (S7, 1.14 g, 4.99 mmol, 94% yield) as a colourless oil.
